Lee (2001) found that the overnight Eurodollar rate in London and the effective Fed funds rate exhibit similar calendar day effects although the absolute magnitudes are slightly less. The excess return on overnight Eurodollars over Fed funds is predictable based on the lagged overnight Eurodollar rate, the lagged Fed funds rate and calendar day dummies. Explanations for the smaller calendar day effects on the overnight Eurodollar rate at 11:00 am GMT than on the effective Fed funds rate, and the predictable excess return include the difference between market-specific conventions in the two markets and the time difference in measuring the two overnight interest rates. This paper investigates the relationship between the Fed funds rate at 11:30 am EST, the effective Fed funds rate and the overnight Eurodollar rate in London. It is found that the predictable excess return is caused by both the difference between the market structures and by the measuring time difference.
I. Introduction
This paper closely investigates the relationship between the overnight Eurodollar rate and the Fed funds rate documented by Lee (2001) . Lee (2001) finds that the overnight Eurodollar rate and the effective Fed funds rate exhibit similar calendar day effects even though not with exactly same rates. The overnight Eurodollar rate and the effective Fed funds rate decrease on Fridays and before U.S. holidays. They both increase on Mondays, after U.S. holidays and on settlement Wednesdays. However, the calendar day effects on the conditional mean of the overnight Eurodollar rate are smaller than those effects on the conditional mean of the Fed funds rate. The conditional variances of the Fed funds rate and the overnight Eurodollar rate tend to increase as settlement Wednesday approaches and are highest on settlement Wednesday. These results indicate that the overnight Eurodollar rate is affected by Federal Reserve regulations and accounting conventions even if some participants do not hold reserves in the U.S. to meet U.S. reserve requirements over the two week reserve maintenance period and do not trade in the Fed funds market.
The overnight Eurodollar rate in London and the effective Fed funds rate used in Lee (2001) are collected at the different times: the overnight Eurodollar rate is for the time between 7:00 am and 8:00 am Eastern Standard Time (EST) and the effective Federal funds rate is a weighted average of the Federal funds rate during the day in the U.S. Spindt and Hoffmeister (1988) exhibit a model where the variance of the Fed funds rate varies within a day and becomes higher toward the end of each business day and is highest at the end of settlement Wednesday. Griffiths and Winters (1995) empirically show that the afternoon high rates and the afternoon low rates fall significantly over the maintenance period. However, the morning high rates and the morning low rates tend to fall in the first week and remain statistically unchanged throughout the remainder of the maintenance period. On settlement Wednesday, the afternoon low rates remain statistically unchanged but the afternoon high rates increase significantly. They also show that the afternoon variances are larger than the morning variances but predictable patterns in their variance changes are very similar. They conclude that the variance generating process in the morning is different from the process in the afternoon. Based on Spindt and Hoffmeister (1988) and Griffiths and Winters (1995) , the predictability of the differential between the Fed funds rate and the overnight Eurodollar rate in Lee (2001) might be because the two rates are collected at different times.
There is some literature investigating the joint time series behavior of asset returns in the Fed funds market and other short-term financial markets in the U.S. Ho and Saunders (1985) develop a model to explain the typically positive spread between the Fed funds rate and other short-term money market rates. Their model assumes that a bank's demand for Fed funds is submitted at a point in time prior to the time when the bank closes its books and that the timing interval is very small. Therefore, the bank can not use other market methods such as Eurodollars, repos and T-bills to adjust reserves. Griffiths and Winters (1997) note that overnight government repos exhibit daily rate change and daily variance patterns consistent with patterns identified in the Fed funds market. However, the effects of the Fed Reserve regulation are less in the government repo market. On the other hand, rates on Government National Mortgage Association (GNMA) repos do not change as the Fed funds rate changes even though they could potentially be used as a substitute for Fed funds transactions. This suggests that the GNMA repos are not used for settlement purposes. They use daily closing bid side broker quotes for the overnight repo rate and for the overnight Fed funds rate.
Explanations for the smaller effects of calendar days on the overnight Eurodollar rate in London than on the effective Fed funds rate documented by Lee (2001) are either the differences between market-specific conventions in the two money markets or time differences. This paper investigates the calendar day effects on the Fed funds rate at 11:30 am.
The results suggest that the predictable excess return is caused by both the difference between the two market structures and by the time difference in measuring the two overnight interest rates. Thus, the effects of calendar days on the overnight Eurodollar market, which are smaller than those on the Fed funds rate, are not only due to line limits and accounting conventions in the Fed funds market affecting both the Fed funds market and the overnight Eurodollar market but also due to unique features in the overnight Eurodollar market (different participants, location differences and different transaction volume). The true ex ante predictable excess return on the overnight Eurodollars over the Fed funds would not be as large as the excess return estimated with the data used in Lee (2001) . This paper proceeds as follows. The data are described in Section II. Section III describes my empirical methodology, and Section IV reports the empirical results. The conclusion is presented in Section V.
II. Data
Lee (2001) 
III. Methodology
I replicate estimation equations (6) and (7) in Lee (2001) 
On other days, it is . ) | ( 
1 The author is deeply grateful to James Hamilton for providing data. Table II and Table III .
The error follows the Exponential GARCH (EGARCH) process
where t v is a zero-mean i.i.d. random variable and t σ is a function of date t , lagged effective Fed funds rates and lagged Fed funds rates at 11:30 am. As in Lee (2001) and Hamilton (1996) , t v is presumed to follow a mixture of Normal distributions to capture frequent small changes and infrequent large changes, which imply large kurtosis. The innovation t v is drawn from a ) 1 , 0 ( N with probability p and from a ) , 0 ( 2 τ N distribution, which has variance different from 1 with probability (1-p). The density of the mixture distribution is
where θ is a vector of population parameters that includes p and 2 τ . The conditional variance of this distribution is given by
I followed Hamilton's (1996) modification of Nelson's (1991) exponential GARCH model for the log of conditional variance of 11 t i . It is assumed that GARCH effects are integrated. I also accept the hypothesis of Hamilton (1996) that the most important determinants of the conditional variance are (1) the deviation of the log of the conditional variance from its unconditional expectation on the previous day and (2) the average difference between the log of the conditional variance and its unconditional expectation during the previous two-week maintenance period. Hence the log of I adopt the hypothesis of Hamilton (1996) that s ξ has the same value for day 2 to day 7:
The positive 
This function is differentiable everywhere including
. The expected value of
with its density in the equation (4) with respect to 1
the conditional density of 11 t i would be
where
is specified in (1) and (2). Hence the log of the density is
The EGARCH model is estimated by maximizing the conditional log likelihood with respect to the population parameters subject to two constraints, 1 0 (1) coefficient as does the conditional expectation of the difference between the overnight Eurodollar rate and the effective Fed funds rate, then the time difference in measuring data forces the excess return on overnight Eurodollars over Fed funds to be predictable.
IV. Empirical Results
Equation (3) Table II and Table   III . Table II and Table III 
For all other days, it is . ) | ( 
The values of parameters of s η and j β are very similar to those of obtained by Lee (1999) where the independent variables are lagged effective Fed funds rates, lagged overnight Eurodollar rates and the dummy variables.
The conditional mean and the conditional variance of the overnight Eurodollar rate were also estimated by using equations (6) and (7) in Lee (1999) using the sample period from March 1, 1984 and to September 8, 1995 . Maximum likelihood estimates are also very similar to those obtained in Lee (1999) . For the first day of a maintenance period or the first day of a quarter, the conditional mean of the overnight Eurodollar rate is 
On other days, it is as follows: A large body of research indicates that excess returns on the stock market, the foreign exchange market and the bond market are predictable (Cutler et al, 1991; Campbell and Hamao, 1992; Berkaert and Hodrick 1992; Ferson and Harvey, 1993; We 3 The likelihood ratio test rejects the null hypothesis that the coefficient of Ra, 1995; Harvey 1995; Canova and Marriano, 1995; Lo and Craig, 1997) . A smaller literature also suggests the opportunity for excess returns in the money market. Campbell and Clarida (1987) document predictable time-vaying excess returns on Eurodeposits. Canova and Marrinan (1995) find that excess returns involving Eurodeposit, foreign exchange and bond markets are predictable using the information set of agents but no one instrument is jointly significant in predicting all excess returns in the US and UK. They also find some differences in the behavior of excess returns across holding periods of bonds. (15) and (16), there is no difference in the effects of calendar days on the conditional mean of the Fed funds rate at 11:30 am and the conditional mean of the effective Fed funds rate. Table IV and Table V (15) and (16) found in many financial markets as may researchers have found (Park and Reinganum, 1986; Allen and Saunders, 1992; Musto, 1997; Griffiths and Winters, 1997; Furfine, 1999) . These authors show that financial instruments maturing across the year-end trade at a discount. This effect is explained by the motivation of window dressing or higher demand for liquidity but Furfine (1999) argued that this effect can not be explained by these reasons.
5 If day t is the first day of a maintenance period or the first day of a quarter, the estimated specification is as follows: 
These results suggest that the difference between the calendar day effects on the overnight Eurodollar rate at 11:00 am and those on the effective Fed funds rate is both due to features specific only to the overnight Eurodollar market and due to the time difference in measuring the two interest rates. The Fed funds rate and the overnight 
V Conclusion
The calendar day effects which exist for the effective Fed funds rate are found in the Fed funds rate at 11:30 am. Four coefficients on the calendar dummies for the Fed funds rate at 11:30 am are smaller in the absolute value than those for the effective Fed funds rate, while five coefficients on the calendar day dummies for the Fed funds rate at 11:30 am are larger than those for the overnight Eurodollar rate. The difference between the Fed funds rate at 11:30 am and the effective Fed funds rate is positively correlated 7 The estimated value of 4 κ of the effective Fed funds rate was not significant in Lee (1999) with the sample period from March 1, 1984 to March 26, 1997. However, the estimated value of 4 κ of the effective Fed funds rate is significant in the estimation by using the sample period from March 1, 1984 to September 9, 1995 with its own lag as is the difference between the overnight Eurodollar rate and the effective Fed funds rate. The autoregressive coefficient of the former is smaller than that of the latter.
These results suggest that the predictable excess return on overnight Eurodollars over Fed funds in Lee (2001) can be explained by the time difference in measuring two interest rates as well as by the market differences between the Fed funds market and the overnight Eurodollar market. Therefore, these results imply that if the Fed funds rate and the overnight Eurodollar rate are measured at the same time, the effects of the calendar day on the overnight Eurodollar rate is much more similar with those on the Fed funds rate than the empirical results in Lee (2001) .
We, Ferson and Korajczyk Ra, 1995, Do arbitrage pricing-models explain the predictability of stock returns, Journal of Business 68(3), 309-349. (1) and (2). Standard errors are in parentheses. 0.052** (0.007) * denotes statistical significance at the 5% level ** denotes statistical significance at the 1% level a Maximum likelihood estimates obtained in Lee (2001) . Lee (2001) . The values j β of the second column are maximum likelihood estimates for the conditional mean of the Federal funds rate at 11:30 am in equation (1) and (2). Standard errors are in parentheses. 0.037 (0.020) * denotes statistical significance at the 5% level ** denotes statistical significance at the 1% level a Maximum likelihood estimates obtained in Lee(2001) The letter s indicates which day of a two-week reserve maintenance period day t falls on. For example, s is equal to 1 if the day t is the first Thursday of a maintenance period and s is equal 
